Role of apoptosis signal-regulating kinase 1 in complement-mediated glomerular epithelial cell injury.
In the rat passive Heymann nephritis (PHN) model of membranous nephropathy, complement C5b-9 activates protein kinases in glomerular epithelial cells (GEC), and induces sublethal GEC injury and proteinuria. Complement induces production of reactive oxygen species (ROS) via the NAPDH oxidase, and stimulates phosphorylation of c-Jun N-terminal kinase (JNK) and p38 kinase in a ROS-dependent manner. In the present study, we demonstrate that apoptosis signal-regulating kinase 1 (ASK1) was activated in glomeruli of rats with PHN, and that incubation of GEC in culture with antibody and sublytic C5b-9 stimulated ASK1 activity. The latter was, in part, mediated via the NADPH oxidase and ROS. Sublytic complement induced JNK and p38 phosphorylation, which was amplified in GEC that stably overexpress ASK1, as compared with Neo (control) GEC. Complement-induced lysis was enhanced in GEC that overexpress ASK1, as compared with Neo, and was attenuated in GEC that overexpress a dominant negative ASK1 mutant. Inhibition of p38, but not JNK, attenuated complement lysis in GEC that overexpress ASK1, but not in Neo GEC. In Neo GEC, generation of ROS restricted complement-mediated GEC injury but the protective effect of ROS was lost when ASK1 was overexpressed. We propose that the level of ASK1 expression determines the functional effect of p38 activation, i.e. when ASK1 is overexpressed, p38 activation is amplified, and C5b-9 assembly leads to GEC injury via ASK1 and p38. The present study thus defines a novel role for ASK1 as a mediator of C5b-9-dependent cell injury.